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Remarks 

Thorough cxaiuiDation by the Examiner is noted tiad 
cApprociaLed, 

Applicants acknowledge cx mistaKen refereiice to Specification 
amendments in the previoU£3 amendment* 

Claims 7, 11, and 32 have been araendod to corx^ect. 
grammatical errors as Hiiggested/recjiiired by Examiner. 

Although Apx:>li cants respectfully ssuggcst that the previouiU 
claims implicitly required a separate zosi^t layer removal 
(ashing), Applicants have explicitly distinguished over the prior 
art in reBponae to Hlxaminerfis argument?? by amending claima 1, 12, 
2f5 and 'A2 as disclosed by Applicants in the Specification to 
place Appiiccuitfj claims in condition for allowance. No new issues 
requiring Examiners additional confciideration have been raised. 
Support for the amended claims are foTind in the original claims 
and the Specification. No new matter has been added, 

Cla,lm Qb.lectiQna 

Claim 32 has been amended to overcome Examinex^■{^ objection as 
SJuggeated by Examiner which Applicants gratefully acknowledge. 
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Claim Rejectiong under 35 use 112 
Claims 7 and 11 have been amended lo overcome Examiners 
rejection under 2S {JSC 112, second paragraph 
reqiiired/suggestod by Examiner which Applicants gratelully 
Q c: know i e> dg c . 

C^aim Rejectiong \mder 35 USC 102(e) 
Clalma 1, 3, 20, 21, 23-31 stand z-ejected under 36 USC 

102(e) as being einticipaLed by Ohuchi (U.S. CS7GS62) . 

Olmchl diccloses a method for forming an etched opening in a 
aubotrate using a mask material including a carbon content of 80% 
or more (see Abstr^ict) . In Figures 7A through 7F (sixth 
Gmbodiment with bi-layer photoresist, columns 29-31)/ Qhvicbi 
disclosej3 and teaches a method tor foxYning an etched opening 
e.g., a dual damascene using a bi-layer methodology with the 
uppe;r layer a resist layer, 

Ohuclii critically teacheiS the Uf:je of a. lower organic layer 
film has a carbon content of greater than about 80% to iDrovide an 
increased etching retsistance (e.g., col 24, lines 11-54, col 29, 
lines 33 -34) and an upper photoresist t film including a metal or 
semiconductor component disclof^ed to be silicon, aluminum, 
tJ.tani.um, tungsten, and germanium (col 29, lines 44-4f5) . 

11 
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Ohuchi, by tccichiiig various rneUala In the a.T teiTiati.ve t:o 
^silicon teaches away fron^ Applicants di 5=Jclof3eci and claimed, 
invetition which .i r?. lliinited to a silicon containing resist, for 
example/ ouch metals other than silicon may luxvo iin adverse 
effect on light absorption at the wciveiengtht; 157 and 1S)3 cis 
claimed and discioscd by Applicants in independent claim 25, For 
example, Ohuchi tccichcL^ that a conventional upper layer 
pliotorofcsiwt in ci Uri- layer embodiment iucluding an intermediate 
SOG layer may broadly bo photocictive to a broad range of 
wavelengths including I lines nm) cuid y-line (436 nm) 

wavelengths and (col 14, lines 42-54). Ohuchi does not disclose 
o-r t€-jach a wavelength for exposing the metal /sfemiconductor 
containing photoresist in the hi -layer embodiment relevcmt to 
Applicants disclosed and claimed invention outlined in columnM! 
29-31, thereby failing to disclose Applicants claimed invention 
and arguably teaching away therefr;om. 

Examiner argues that "the fourth eiitbodiment exemplifies the 
use of silicon and a silylation process". Applicants 
respectfully note that the fourth embodiment is related to 
etching a gate structure which operates by ct different principal 
of operation that Applicants disclOL^ed and claimed "invention of 
etching an opening. 

1^ 
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In addition, Ohuchi tccichejs thai, iu pcit t eriiiiig the upper 
(secotid) reoi^^L. layer to transfer the pattern into the Tower 
orqan.ic layer (Applicants firjst resist layer), that the upper 
resist layer is removed (col 26/ lines 33 -35) in situ during tfie 
dry development process contrary to Appliccints di,yclosed and 
claimed invention txs now clearly claimed. Examiner aryuess that 
the upper x'OEisifJt layer ceui be removed (ashed) during etching (dry 
development) of the lower orgcmic layer, whereas Applicants 
disclose and claim a distinct and separate step for removing the 
relict layers e.g., M^ee amended claims l. , 12, 2S, 2G and 32 which 
now cleoir'ly and explicitly require a separate i-emoval step 
thereby addref3sing Examiner's arguments/concerns. Sec e.g., 
claim 1 : 

^'plaM^ma etchincj according to a second plasma etching proces.';? 
an opening Into the substrate according to the etching matsk 
leaving at least a portion of the second re£5i;SC layer; and^ 

carrying out cin in situ ashing proce»KJG following the plasma 
etching step to remove overlying resifjt layers comprising the 
firi3t and second resist layers." 

Alternatively, Ohuchi discloses that the overlying bi-layer 
resists are left in place to form ah overlying wiring grove, 

acti.ng to ''^uppresa deterioi-ation of the dielectric in^'uilating 
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Jiilm" (col liO, lines 55-6iS), thereby further tccichlng away from 
App 11 cants disclosed and claimed invent ion - 

Moreover, Ohuchi da&& not specifically teach carrying out an 
ashing process^ particularly a ?:3Cpcirate and dif:U:.:iPCt a.'^hing Rtep, 
to remove the upper (first resist) and/or lower organic (second 
resist) layers following formation of a opening (damascene) as 
disclosed and claimed by Applicants in independent claims 1, 25, 
and. 32. Ohuchi also does not disclose or teach a separate ashing 
3 tap teach removing the upper resist layer following the dry 
development step (Applicarllo claim 1^) prior to foirming the 
opening or removing the lower organic (first resist) layer 
followiny formation oi: the opening as claimed by ApplicantiS in 
i ndep ende at c 1 a J. m 3 2 , 

Moreover, Ohxichi does not disclose or >3ugqest that the 
etching and ashing proceasea are carried out in situ or jjuggest 
or dij:iclooe a plasma cleaning process following formation of the 
opening including etching through a bottom etch stop layer as 
claimGd in claims 25, 32 and 35. 

Slgnlf icahtly, Ohuchi does not disclose any particular 
tb:lcknes:?sei^< of the non- silicon containing lower organic layer and 
upper silicon containii-ig reftiGt film for forming a damascene 

14 
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opening a« /i^hown in Figures 7A-7F in the bi-lciyer enibodiment 
relevant to Applicants disclof^ed and claimed invention di^ciij^sed 
in coluran.3 29 to 31, Ohvichi does teach, however, that the lower 
organic layer, diBcloBed to bo a critical part Ohuchi's invention 
is thinner than a conventional ret^ifjt film due to its suijerior 
etching re^3t^?>tance from having a carbon content greater than ttO 
%, irnpliedly referring to the upper layer resist (see col 30, 
lines 37-40). In previous unrelated embodiments for etching a 
gate St x'uc t ux e (1 ^ t hx oug h 5 ^'^ e mbod i men t s , col uithi £5 1-22) , Ohvich i 
discloses that the lower organic laye^r is from 2 0 nm to 5,000 nm 
(col 3, lines 47-48), while the uppermost resist layer is from 5 
nm to :l 0,000 nm (col 1?1 , lines 30-32), allowing the upper resist 
layer to be thicker than the lower resist layer, thereby further 
teaching aw^iy from Applicants disclosed and claimed invention. 

Examiner notes that in the tri-layer damascene embodiment of 
Ohuchi (sixth embodiment for forming damascenes; Fig 7), which 
includes an intermediate organic silicon oxide film (SOtt) (col 
25, lines 9-34) , that the lowermost high carbon content organJc 
layer is formed at a thickness of 500 nm (col 24, lines 8-10), 
the SOG film formed at £4 thickness of 90 nm (col 5, lines 20-22), 
aiid the lipper resist formed at a thiclciiess of. 300 nm (col 25, 
lines 40-43) - However, the tri Iciyer embodiment of Ohuchi 
including the intermediate SOG f ilm oper^ites by ci different 
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principal of ox:>eral.ion than Applicants dieicloaed and claimed bi- 
1 a ye r phot ot"€=» ^ i ^3 1: . 

On the other h^^rld, in the bi -layer embodiment of Ohuchi 
(e.g. wiL.houb the SOG inlermediate layer; colunui 29 beginning at 
line 47) , relevant to Applicant's disclosed and clciimed invention, 
the bi-layex^G are taught to be left in place following etching an 
opening (col 30, lines 55-65) . Therefore, the disclosed 
thicknesfsef? in the tri layer ernbodimeiit cannot be said to apply 
to the bi" layer embodiment, where Ohijchi teaches that the lower 
high Ccirbon content organic layer is advantageously thinner than 
a conventional photoresist (col 30, lines 37-40) , which ±& taught 
to be left in place following etching of the opening contrary to 
Applicants discloc^ed and claimed invention. 

Nowhere in the bi- layer embodiment of Ohuchi is it taught or 
implied that the lower organic layer should be thicker than an 
upper resist layer ajs discloesed and claimed by Applicants with 
respect to lirtst (lower) and second (upper) re;isi»t layer<3. 

Examiner argues that Applicants claimed range of thickne^ises 
of the res^ii^t layers in claim 7 allows the lower resiset layer to 
be thinner than the upper layer • However, Applicants 
respectfully point out that the claimed ranges depend on the 
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limitation in Applicants independent claiiti?J 1, 25 cind 32 which 
clearly require the upper (aecond) revOJ. st layer to be thinner 
than the lower {fir«:jt) resist layer. 

Finally, QhiJchi fai.l^ to recognize or suggct^t a fc?olation to 
the problem that Applicants have r€2coynizcd and solved by their 
claimed invent ion : 

"A method for etching an opening vising a bi -layer 
photoresist to Improve an etching resolution and reduce 
parti culate contami nat i on" . 

Ohuohi its clearly insufficient to anticipate Applicants 
disci o£?ed and claimed invention. 

Claim Reiectiong under 3 5 use 103 (a) 
Claim 22, stands rejected under 35 use 103 (a) as being 
unpatentable over Ohuchi above, and further in view of Smith ' 
(U.S. Pat No. 6,388,226). 

The comment J3 made above with respect to Ohuchi are 
reiterated . 

Smith discloses an improved low- field toroidal plasma source 
(fjee AbKJ tract) , Smi th discloses that the plasma ^^otJirce can be 
operated to increase the etch rate of organic materials (see 
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Abstract:) . Smith cjenerally diflclosGS Llu-iL oxygen is useful for 
removing photoresist in an etching px'oceas (col 1, lines 60-65) 
and generally disclofises that adding a noble gas such as argon to 
a plasma can increase the output, of active specie^ (col 15, lixie^j 
29- 43), for example in a nitrogen/oxygen plcisma , Smith docs not 
Leach uaing a ni trogen/oxygen plasma to dry develop a photoref^iat 
layer or disclose a bi-layer or multi -layex' resist or a method 
for developing or etching the resist. There is no motivation to 
combine Smith with Ohuchi, and in any event, such combination 
does not produce Applicants disclo.*-:.ed and claimed Invention. 

Moreover, Smith diaclosea that argon increases the removal 
rate of photoresist (col ifj, lines 53-55), thereby being 
inconsistent with Obv3chi's disclosed embodiment of leaving the 
resist layer.o :i.n place, since the addition of argon would likely 
make Lhxss embodiment unworkable.. 

''A prior art reference must be conti^idered in its entirety, 
i,e., as a whole includiiig pox-tions that would lead away from tlie 
claimed invention." IV. L. Core & Associates, Inc., Garlock, Inc., 
721 F,26, 1540, 220 USPQ 303 (Fed Clr, 1983), cerL clenie.d, 469 
U.S. 8151 (1984). 

*^If the proposed modification or combination of the prior- 
art would change the principle of operation of the prior art 
invention being modified, then the teachings of the references 
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are nob sufiiciciiL to render the claims prima facie obvious." .T21 
ro Ratti, 270 B\2d 810, 123, USPQ 349 (CCPA 1959). 

With respect to the remaining independent claims, c»ince 
neither Ohuchi nor Siaith nor any cornbixial-lon thereof produce 
Applicants claimed invention, thereby failing to make ont «i pxritm 
facie cci£3e of obviousness, neither has a prima facie case of 
obviouj^ness been made out with respect to the amended clciims 
presented- 

The Claims have been amended to clarify Applicants claimed 
invention in response to Examiners ax-gument /comments to 
distinguish ov6*r the prior art. A feworable consideration of 
Applicants' claims is respectfully rc^qiiested. 

Erased on the foregoiiig, Applicants respectfully submit that 
the Claims are now in condition for allowance. Such favorable 
action by the Examinei' at an ccirly date is respectfully solicited. 

In the event that the present invention aa claimed not in 
a condition for allowance for any other X^ea^?.on0, the Examiner is 
revSpectfUTly invited to call the Applicaht^' representative dt his 
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BioonxLicid HilltJ, Miciiigan office at (248) 540-4040 such thah 
iieces.<3ciry acLion may be taken to place the application in a 
condition for allowance, 

R^crp"6rc5stf ully submitted, 
/Tung & Associates 

^~~''yrCf* ^'^ M » 

Randy W Tung 
Req. Mo, 31,311 
Telephone: (248) 540-4040 
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